Background: Follow-up support increases the effectiveness of physical activity interventions. This study evaluates the effectiveness of 2 support modes on physical activity and mental health. Methods: University employees were randomly assigned to a coaching program with 4 face-to-face (N = 33) or telephone-based (N = 33) support contacts. Both programs included an initial face-to-face intake session and an informational brochure. Physical activity, trait anxiety, self-efficacy, and social support were measured by self-report before and after the interventions that lasted 3 months. Results: Both groups increased leisure-time physical activity, self-efficacy, and social support and decreased sitting time and trait anxiety. The only significant time by group interaction was found for active transportation. More specifically, participants in the face-to-face group reported a significant increase in their active transportation from pretest to posttest, whereas participants in the telephone group reported no significant change. Conclusions: Both face-to-face support and telephone support proved to be effective in increasing the physical activity level and mental health of university employees.
Numerous studies and reviews have established that people who are physically active on a regular basis have a decreased risk of developing several highly prevalent and serious diseases such a cardiovascular diseases, hypertension, diabetes, osteoporosis, obesity, and several forms of cancer. [1] [2] [3] [4] [5] In addition to these positive effects on physical health, being regularly active also has beneficial effects on mental health. It reduces depression and anxiety and is associated with increased self-esteem and well-being. [6] [7] [8] [9] Despite the documented health benefits of physical activity, a large and still growing number of people in industrialized societies remains sedentary. 10 In a recent study in Flanders with 5170 adults between 18 and 74 years old, it was found that at least 40% of men and 66% of women in all age categories lived sedentary lives. 11 These figures stress the need for effective physical activity interventions.
In the past decades, lifestyle interventions have received more and more attention in the physical activity promotion literature. 12 Lifestyle interventions allow a person to choose between a large variety of leisure, occupational, and household activities to accumulate the recommended 30 minutes of moderateintensity physical activity each day. 13 This implies that every individual has a different physical activity program, tailored to his or her preferences and possibilities. Such an individually tailored program can best be set up in cooperation with a counselor or personal coach 14, 15 because formulating concrete and achievable goals has proven to be a very important step in behavior change. 16, 17 However, research has shown that advice or exercise prescription alone is often not enough for sustained increases in physical activity. 18, 19 Follow-up support is needed to help people adhere to their exercise programs for longer periods of time.
This support can take different forms, such as face-to-face contacts, telephone calls, or informational mailings. Results of previous research have shown that face-to-face programs as well as telephone-based programs and mail-mediated programs can be effective in increasing physical activity levels among participants. [20] [21] [22] [23] However, few studies have evaluated differences in effectiveness between different forms of support. Castro et al 24 found no differences in physical activity maintenance between a group who received telephone and mail support and a group who received predominantly mail support. By contrast, results of a study by Ball et al 25 showed that participants in a print-plus-telephone group maintained slightly higher levels of physical activity than participants in the print group.
In light of these contrasting results and the poverty of studies in this area, more research is necessary to determine whether the mode of support influences the effectiveness of the intervention. This information is important because some forms of support are less costly and require less staff time and resources, which enhances implementation possibilities. Therefore, the aim of this study was to evaluate the differences in effectiveness between a face-to-face program and a telephone-based program. The effectiveness of the programs on both physical activity and some mental health variables was assessed. In addition, the differences between the 2 groups in satisfaction with the program were studied in a process evaluation.
Method Procedure and Participants
The coaching project was approved by the Board of Governors of the Catholic University of Leuven (K.U.Leuven) and was part of a larger physical activity promotion campaign that was implemented during the academic year 2006 to 2007. The name of the campaign was K.U.Leuven Moves, and its goal was to motivate all employees to be more physically active. To reach this goal, several actions were taken such as plotting walking and cycling routes of about 30 minutes around the campus, placing prompts to use the stairs at elevator doors, sending an informational brochure about physical activity promotion to all departments, and organizing a "start-to-run" during lunchtime. To promote these actions at the work floor, every department of the university had to choose a sport promoter who would motivate his or her co-workers to participate in relevant actions during the campaign. These sport promoters were chosen on a voluntary basis by the head of each department. They were asked to motivate their sedentary co-workers to participate in the coaching project, as one of the actions of the campaign. However, they were not involved in any other aspect of the study. Information about all actions of the campaign could be found on the Web site of the campaign. All employees received an e-mail with a referral to this Web site.
The coaching project consisted of giving the employees the possibility to be guided by a personal coach for free during 3 months. The only inclusion criterion was not reaching the recommended amount of physical activity that is prescribed by ASCM/CDC (ie, every adult should accumulate at least 30 minutes of moderateintensity activity each day, in bouts of at least 10 minutes) at the time of subscription. This inclusion criterion was formulated on the Web site and was checked during the physical activity measurement at pretest. Employees who wanted to participate in the coaching program could subscribe at the Web site.
After the subscription period had ended, the participants were randomized into the face-to-face support or telephone support group with equal gender distribution. The participants were informed about the purpose and the procedure of the study and gave their informed consent. The coaches were graduate students in kinesiology who followed a course in exercise psychology. Every coach was responsible for 2 participants, 1 in the face-to-face group and 1 in the telephone group. Pretest and posttest measurements were completed before and immediately after the coaching program that took place from November 2006 until February 2007.
Intervention
For both groups, the coaching program started with a face-to-face intake session. During this session the coach designed an individualized physical activity program in accordance with the preferences and habits of the participant. The main goal was to attain the recommended ACSM/CDC amount of physical activity. The coach further provided the employee with a 20-page colorful brochure that included information, tips, and examples on how to become more physically active. This informational brochure was based on the "Jump Start to Health" booklets by Marcus et al. 26 During the following 3 months, the coach contacted the participants 4 times: 2 times during the first month to ensure a good start and 1 time in the second and the third month. During these contact moments, the coach and the participant evaluated the adherence to the physical activity program. They discussed relevant barriers and adapted the program if necessary. In the face-to-face group, these 4 support contacts were in person. In the telephone group, the support was given by telephone only.
The coaches were trained during class courses. They received 6 hours of training spread over 3 weeks before the start of the project. During the project they had to hand in a written report after each contact moment. Feedback was given in the weekly class course, during which there was also time for questions and discussion. The intake session, support contacts, and informational brochure were based on several behavioral strategies that have proved to be effective in physical activity promotion, such as discussing benefits and barriers, increasing selfefficacy, goal setting, self-monitoring, and increasing social support. [27] [28] [29] 
Measurements
Physical Activity. Physical activity was measured with the International Physical Activity Questionnaire (IPAQ). The IPAQ was developed by an international group of physical activity assessment experts as an instrument for measuring health-related physical activity suitable for both research and surveillance. This questionnaire proved to possess acceptable measurement properties: test-retest repeatability had a Spearman rho that clustered around .8; criterion validity had a median rho of about .30; with respect to the concurrent validity, significant correlations were observed between the IPAQ and an activity monitor (rho = .55) and between the IPAQ and a physical activity log book (rho = .67). 30, 31 The long last-7-days-recall form, which assesses physical activities during the last 7 days as a whole, was recommended for research and was used in this study. The IPAQ records moderate and vigorous physical activity in 4 domains: job-related physical activity, active transportation, physical activity during housework and garden activities, and leisure-time physical activity. The questionnaire also includes a separate measurement of time spent sitting. To limit overreporting, which can be a problem with self-report questionnaires, 32,33 the IPAQ was administered in a personal interview. Moreover, the interviewers were trained to verify all improbable answers.
Trait Anxiety. The Spielberger state-trait anxiety inventory (STAI) is a self-report questionnaire that includes separate measurements of state and trait anxiety. 34 In this study the Dutch version of this questionnaire 35 was used, and only trait anxiety was measured. Trait anxiety is described as a general tendency to respond with anxiety to perceived threats in the environment. 35 Participants indicated for 20 items how they felt in general on a 4-point Likert scale ranging from 1 (almost never) to 4 (almost always). Test-retest reliabilities of the STAI ranged from .76 to .86. Alpha estimates of internal consistency ranged from .89 to .96, with a median alpha estimate of .90. 34 Self-Efficacy. Self-efficacy was assessed with a Dutch version of the 5-item Self-Efficacy Questionnaire. 36 Participants indicated how confident they were that they would be physically active in each of 5 adverse situations on a 5-point Likert scale ranging from 1 (not at all confident) to 5 (very confident). Marcus and Owen 37 reported adequate internal consistency (Cronbach  = .80) and test-retest reliability (r = .90) for this questionnaire. This questionnaire was supplemented with 11 statements of the Temptation Not to Exercise Scale 38 to create a multidimensional self-efficacy questionnaire. These extra statements were rated on the same 5-point Likert scale.
Social Support. To measure social support, respondents were asked how strongly they believed that family or friends wanted them to be physically active (2 items) and how frequently they perceived support from significant others with regard to physical activity (8 items). All items were measured on a 5-point Likert scale. This scale was adapted from De Bourdeaudhuij and Sallis 39 and showed adequate internal consistency across different age groups ( = .73 to  = .94) in their study.
Process Evaluation. After completion of the posttest, the participants were asked to indicate on a 5-point Likert scale, ranging from 1 (not satisfied at all) to 5 (completely satisfied), how satisfied they were with the coaching and some aspects of the support contacts. They were further asked to indicate on a 5-point Likert scale how much they agreed with statements such as "I succeeded in adhering to my physical activity program" or "I would have preferred another support mode (eg, face-to-face instead of by telephone)."
Statistical Analyses
All data were analyzed with SPSS 14.0. To assess differences between groups at one moment in time, independent-samples t tests or chi-square analyses were used. Effects on physical activity, fitness, and mental health were analyzed with repeated-measures ANOVAs with time (within) and group (between) as factors. This was followed by a within-group comparison with a paired-samples t test in case of a significant interaction effect.
Results

Response Rates
Of the 92 employees who subscribed to participate in the coaching program, 90 were randomized. The 2 employees who were excluded were already too active at the time of subscription. Three participants dropped out from the study before pretest because of an illness. Nine participants were excluded from the study after the intake session with their coach. Reasons for exclusion were being too active (N = 4), being pregnant (N = 2), being in treatment for an eating disorder (N = 1), or not being able to complete the pretest questionnaires because of language or sight problems (N = 3). Another 6 participants were excluded from the study after the coaching program because their coach had switched between different support modes during follow-up. The main reason for this switching was not being able to find an appropriate time for a face-to-face contact because of time constraints.
Of the 71 participants who where eventually included in the study, 5 participants did not complete posttest questionnaires, either because they did not want to participate anymore (N = 3), because they had stopped working at the university (N = 1), or because the coach did not contact them anymore (N = 1). Drop-out analyses revealed no significant pretest differences between dropouts and completers for any of the demographic or effect variables. Further analyses were thus performed on the 66 participants who were included in the study and who completed pretests and posttests. Of these 66 participants, 33 were supported face-toface and 33 were supported by telephone. Table 1 displays demographic characteristics of the participants at pretest. There were no significant differences between the 2 groups for any of these characteristics.
Demographic Variables
Physical Activity
The means and standard deviations for the physical activity measurements for the 2 groups at pretest and posttest are depicted in Table 2 . There was a significant interaction between time and group for active transportation ( Table 2 ). The faceto-face group showed a significant increase in active transportation (t = -2.100; P = .044), whereas there was no change in the telephone group (t = .650; P = .520). No other significant time by group interactions were found.
For leisure-time physical activity and for time spent sitting there was a significant main effect of time. This means that both groups significantly increased their leisure-time physical activity and decreased their sitting time from pretest to posttest. There were no significant changes over time or between groups for physical activity at work, physical activity during household or garden activities, or total physical activity. Table 3 displays means and standard deviations for the mental health variables. There were no significant interactions between time and group for any of these variables (Table 3 ). There was, however, a significant main effect of time for all mental health variables (Table 3 ). This indicates that in both groups there was a significant decrease in trait anxiety, a significant increase in self-efficacy, and a significant increase in social support, both for total social support as well as for social support measured separately for family, friends, and colleagues.
Mental Health
Process Evaluation
Overall the participants were highly satisfied with the guidance from their coach, the support mode, and the number and duration of the support contacts, as can be inferred from the high mean values on the process evaluation questions about satisfaction (Table 4 ). There were no significant differences in satisfaction between the 2 groups. There was, however, a significant difference between the 2 groups in their agreement with the statement that they succeeded in adhering to their physical activity program. Participants in the face-to-face group scored higher on this item and, thus, agreed more with this statement than the participants in the telephone group. The groups did not differ on other statements of the process evaluation such as "The support contacts were useful."
Discussion
The aim of this study was to evaluate the effectiveness of a physical activity coaching program with 2 different support modes: face-to-face or telephone based. The results indicated that participants in both the face-to-face and the telephone-based program significantly increased their leisure-time physical activity and decreased their sitting time. This suggests that both programs were effective in motivating employees to become more physically active. In addition to the positive effects on physical activity, both programs had beneficial effects on mental health. Participants in both groups reported a significant decrease in trait anxiety, a significant increase in self-efficacy, and a significant increase in social support received from their family, friends, and colleagues.
The only significant difference in effectiveness that was found between the 2 groups in our study was on active transportation. The group with face-to-face support increased their level of active transportation during the 3-month program, whereas there was no change in the telephone group. This difference might have been caused by the fact that most coaches went to the face-to-face contacts on foot or by bike (ie, the 2 most-used transportation modes by students in the town of Leuven). As a result, the coaches in this condition were already primed toward active transportation, which might have led them to emphasize this physical activity compared with coaches in the telephone condition. There were no significant differences between the face-to-face and telephone-based group on any of the other effect variables.
Although there was no significant difference between the groups for total physical activity, the face-to-face group agreed significantly more with the statement that they had succeeded in their physical activity program than did the telephone group. A possible explanation for these seemingly contrasting results is that the personal opinion of the participants concerning their successful adherence was not in accordance with their actual physical activity behavior. Post hoc analyses indeed revealed that in the face-to-face group, the personal opinion of success did not significantly correlate with actual changes in physical activity.
In addition to the effect evaluation, the current study also assessed a number of process variables. A process evaluation can give a useful indication of the acceptance of an intervention and can shed light on possible flaws in the process that would remain otherwise undetected. The high satisfaction of the participants with their coaches in this study suggested that the coaches did their job well, which can be a risk when working with non-paid students. The equally high satisfaction with both support modes further indicated that client satisfaction does not seem to be a crucial factor in the choice between face-to-face and telephone support.
The results of the current study indicated that, apart from a minor difference on active transportation, the program with telephone support was as effective in increasing physical activity and mental health as the program with face-to-face support. Previous research already indicated that face-to-face support by counselors or personal trainers can increase exercise adherence. 14, 40 A recent review on telephone interventions for physical activity 17 concluded that interventions with the telephone as the primary intervention method can also be effective. Most studies in this review compared a telephone intervention with an attention or usual care control group and found significant results on physical activity. It should be noted that most of these telephone interventions were not purely telephone delivered but included other elements such as an initial face-to-face session and print materials. These elements were also incorporated in the current telephone-based program.
Psychological effects of short interventions with follow-up support are scarce. Nies et al 41 compared a telephone counseling intervention with a control group but, contrary to the current study, found no significant intervention effects on mood, social support, or self-efficacy. In contrast, Anderson et al 42 found significant differences in daily stress reduction among women in a primary care intervention with telephone support, but not in men. These conflicting results and the lack of more studies stress the need for further research on the mental health effects of this kind of intervention.
Differences between face-to-face support and telephone support have not often been studied. Woollard et al 43 evaluated the effects of 3 different programs on diet and blood lipids in 212 patients at cardiovascular risk. They found no significant differences between 1-year face-to-face counseling, 1-year of monthly telephone contacts, and usual care. Yates et al 40 also found no differences on exercise adherence, heart rate, and blood pressure between booster sessions at the clinic, booster sessions by phone, or just usual care in 64 patients that recently completed cardiac rehabilitation. The results of these 2 studies can be considered to be consistent with the results of our study in which only a minimal difference between face-to-face support and telephone support was found. In contrast, King et al 44 found superior long-term exercise adherence in older adults that followed a home-based program with regular phone calls versus a group that followed a structured exercise program at the clinic. However, the groups in this study differed on more aspects than the support mode. Therefore, the significant results could also have been caused by other group differences such as home-based versus group-based exercise.
A particular strength of the current study is that significant results were found with a short intervention that included only 4 support contacts. This is remarkable considering that Eakin et al 22 concluded in their review that interventions that last less than 6 months or include 6 or fewer calls are less effective than interventions that last longer or include 12 calls or more. A second strength of this study is that besides the effects on physical activity, effects on mental health were assessed, and a short process evaluation was performed.
Despite the just-mentioned strengths, the limitations of the study must also be considered. A first limitation of the current study is that only short-term effects were evaluated, although research indicates that exercise maintenance is a bigger challenge than exercise adoption. A second limitation is the lack of a control group. This was a consequence of the study being part of a larger physical activity promotion campaign at the university. Because promotion of physical activity was the primary focus of the program and the university board, randomization of volunteers for a program to become more physically active into a no-intervention control group was not considered appropriate during the campaign. A third limitation is the small number of participants who were motivated to increase their physical activity level. Our participants can, therefore, not be considered as a representative sample of the university staff. A final limitation is that because of practical constraints, only self-report measurements of physical activity were used. Limitations of the assessment of physical activity by self-report include (1) inaccurate recall of activity intensity and duration, (2) inaccurate question comprehension and interpretation, and (3) social desirability bias. 45 
Conclusions
Overall the results indicated that both a face-to-face and a telephone-based coaching program were effective in motivating university employees to become more physically activity and in improving their mental health. Because only a minor difference was detected between the support modes, telephone support could be the preferred mode in the future. Telephone interventions have proved to be effective in previous research, and they have the advantage of requiring less time and effort from both the coach and the employee. However, more long-term controlled studies with larger groups are needed to justify this choice.
